Some lecturers start their sessions by reviewing or summarizing the main contents covered in the previous session. In general, this review involves the teacher exposing the main concepts and, in some cases, asking about them. This approach, which could be called Check-Reinforce Introduction (CRI), might be seen as having one main drawback; namely, the restricted feedback that lecturers may receive from students due to shyness. Bearing in mind this limitation, we have created what we have called the Classroom Response System CRI (C2RI), which takes advantage of a smartphone-based Classroom Response System (CRS) to obtain more feedback from students during the CRI. We conducted a five-year study on teaching related to technological issues in order to obtain empirical data on whether students consider the use of CRI useful. This is, to our knowledge, the first study involving empirical quantitative data. For this purpose, during the study, we applied the new method (C2RI) to assess whether students prefer C2RI or CRI and whether students' level of attention, motivation, and performance improved or not. Our findings show that the majority of students consider both methods useful, but the scores are higher in C2RI and they perceive higher level of attention with this method. We have also discovered that their motivation to study between lectures decreased using C2RI, which correlates with a slight decrease in student performance on exams, concluding that this method has to be designed in a way that does not create a false sense of confidence in the students.
I. INTRODUCTION
Currently, one of the most common ways to start a face-toface (F2F) lecture in Higher Education is to have the lecturer review previously explained concepts with the aim of fostering students' understanding of earlier lecture [1] . During the introduction, the lecturer usually poses questions to the students to check students' understanding of the content. Given the lack of a specific term for this technique in the literature, we have named this approach the Check-Reinforce Introduction (CRI).
During two courses, as a part of our lectures, we followed the CRI approach and reviewed the main concepts, ideas or The associate editor coordinating the review of this manuscript and approving it for publication was Youqing Wang . procedures explained in the previous lecture for a few minutes at the beginning of each lecture. We formulated questions to our students with the aim of obtaining feedback and checking whether they reviewed the main concepts and gained a good understanding of the previous lecture. Depending on the feedback, some concepts were explained again. This is a favorite activity of many instructors and a good way to attract students' attention and improve their understanding of the subject [1] .
In their lectures, the authors have seen that when using CRI or at any moment later during the lecture, only a few students answer the questions, as mentioned in the literature [2] , and we have observed that they tend to be the high-performance students or those that are extroverted. This came as no surprise, as it has been reported in the literature by Caldwell [3] . One reason that could explain this is that students often fear embarrassment or are shy [4] , mainly in large-scale lectures [5] , [6] . As a consequence, positive feedback may be received that only represents a very small part of the students, leading instructors to believe that they can continue without any problem. This provides an unrealistic perception of the level of the class based on the CRI (shown in [7] ), and in the exams and other assessments, it becomes obvious that the students did not understand part of the course materials.
It is common in higher education to have classrooms with large audiences. In this setting, it is challenging to have active students that participate and provide feedback with their opinions, knowledge or progress (within the CRI). In many cases, this results in a lack of student engagement, and could be one of the reasons for lower academic achievement [8] , [9] . In response to this need, Classroom Response Systems (CRSs) have emerged as a way to tackle this problem. CRSs are currently a popular active learning tool used in courses with a large number of students (more than 100 students) [10] , [11] . With CRSs we can receive immediate feedback from students and ensure that all students have the opportunity to answer questions, which has been shown to be a helpful feature for underrepresented groups (e.g., students with disabilities) [12] , [13] . These systems can be used for different purposes and in different scenarios, such as summative/formative assessment, discussion warm-up, peer instruction, question-driven instruction, track student performance, and so forth [10] , [14] . The scientific literature on the topic encourages the application of these tools in new ways or in different scenarios with the aim of improving active participation and engagement.
As a way to gather more information and be better able to determine students' understanding, we have decided to make some changes in our CRI instruction and incorporate methodologies based on the use of a CRS.
CRSs, or clicker technology (also known as audience response systems -ARS -or student response systems -SRS) [11] , [15] , are instructional technologies consisting of software and hardware used by instructors to immediately gather and analyze students' responses to the questions asked in class [12] , [16] . The increased use of these systems in mobile devices makes it easy for students to participate in answering questions [12] , since they do not need special hardware to answer the questionnaires. Currently, these systems are used for different types of activities such as tracking attendance, recalling questions, summative/formative assessments, discussion warm-up, peer instruction or ''choose your own adventure'' classes [17] , [18] . These systems, combined with the appropriate pedagogical methodologies, have been seen to improve learning and even increase student participation in the learning process [14] , [19] . Indeed, as noted in [20] , CRSs can be beneficial, as they enable or magnify the pedagogical approach. However, as explained by Hubbard and Couch [10] , a greater understanding of associated pedagogies and how students interact with CRSs is needed.
Indeed, when we began this study (in the 2013-2014 academic year, and with CRS in 2015-2016), we found two main issues to be addressed. First, to the best of our knowledge, there were no studies that used CRS for CRI. Therefore, we needed data to determine if it is considered useful and can improve student performance. Second, the different findings presented in the literature were based on short studies with CRS, which involved using this method for a few weeks or, at most, during a course. We concluded that a long-term study on the use of CRS was needed. Now, after five years, a review of the literature shows that these main issues still have not been addressed.
The aim of our work was to study several aspects in the incorporation of CRS into CRI to form the C2RI:
• First, to check empirically whether students find it useful for teachers to review the main concepts, ideas or procedures explained in the previous lecture (CRI) at the beginning of the lecture. Although it is a common practice [1] , we have found no empirical data on whether students find this useful or not;
• second, whether the students find it useful and easy for teachers to perform CRI using a CRS (C2RI);
• third, if they prefer CRI (oral) or C2RI (based on a smartphone or laptop);
• fourth, if they think that the use of CRS fosters their attention;
• fifth, to determine if this activity motivates them to study the contents of the previous lectures, knowing that the material will be reviewed at the beginning of the next class;
• and, finally, whether the introduction of C2RI improved the students' performance.
For this purpose, we developed a CRI-based intervention, lasting two terms at first, and then we developed a C2RIintervention over the following three years. The study was conducted during the course on Technologies for the Production of Digital Content taught to Advertising and Public Relationships majors at the University of Murcia (Spain), where we taught different technical materials related to digital imaging, graphic design, and digital audio and video. In the study, we used the Interlearning tool as the CRS [21] . With this tool, students use their mobile devices (mainly) or laptops to answer the different questions posed at the beginning of the class.
Unlike previous works in the field, where questions are presented in the middle or at the end of the class, our work evaluates whether the use of a CRS-based CRI approach (C2RI) is useful and rated favorably by students, in comparison to other traditional methods, when used at the beginning of the class.
The paper is structured as follows. First, we describe the related work in the scientific literature in Section II. We then describe the methodology used in Section III, which is followed by the presentation of the results. Our findings are discussed in Section IV, and the conclusion and future work are provided in Sections V and VI.
II. RELATED WORK
A CRS, also known as a clicker or Audience Response System (ARS) or Classroom Communication System [3] , [15] , [22] , [23] , is a type of instructional technology that joins hardware and software to facilitate teaching activities based on obtaining information from students in a quick (realtime) and easy way. Generally speaking, they are used to gather students' opinions, assess their learning, increase their participation in the lecture, improve classroom dynamic and student engagement, and perform cooperative learning activities [11] , [17] , [23] . Its use can also improve the efficiency of the teaching process in the class [17] .
Currently, there is a plethora of CRSs available. Some of the most popular are Socrative, Kahoot!, Quizizz, Poll Everywhere and iClicker but there are many other alternatives [24] , some of them developed in academia such as the low-cost CRS, based on the use of QR cards [25] , a Webbased CRS system [26] , VotApedia [27] , i-SIDRA [28] , Interlearning [21] , Learning Catalytics [7] or QuizIt! [29] .
In general, these systems provide Multiple-Choice Questions (MCQs) that can be of different types [16] . There exist different publications covering different uses [14] , [30] : recall questions, conceptual understanding questions, application questions, critical thinking questions, student perspective questions, confidence level questions, monitoring questions or classroom experiments. In some subjects, such as in Organic Chemistry, it has been proved that CRS promote deeper thinking and contribute to the achievement of the largest student gains [30] . Some authors, such as Shea [26] or Middleditch and Moindrot [31] , even used them to raise problems or exercises. However, Shapiro et al. [19] pointed out that when CRSs are used alone, they may not promote conceptual understanding when the course is either lecture-based or problem-oriented. These clickers questions can be presented as a multiple-choice format but also as a multi-true-false format. Hubbard and Couch [10] have found that results on student exam performance are similar to these formats.
Most CRSs can include images, videos, and audios. Some systems also include some kind of gamification (e.g. Kahoot!) limiting the time to answer the questions and giving points depending on the time needed to answer (the less time used, the more points the students get) and, ranking the best scores of the students. Including gamification in CRS has supposed that students enjoy and find fun the learning process at the same time that engagement and motivation are improved [32] - [34] . Others have included the possibility of answering a question graphically, as in the one developed by MacArthur and Jones [30] .
One interesting feature of CRSs is that they are commonly used anonymously, which students consider appealing as it has been seen that they appreciate their anonymity in their response to such tests [27] , [33] , [35] . In this sense, anonymous answers make students lose their fear of reprisals what makes them more prone to answer and do it sincerely. In this regard, there are systems that also work with the use of pseudonyms or even alternative students' identification. This latter configuration may be used when teachers want to follow students' performance as described in the work of Lukoff et al. [7] .
Several research studies have reported that CRSs are easy to use [29] , [35] and that when used in a learning process they make it enjoyable and fun [3] , [11] , [19] , [35] , [36] .
Some CRSs are based on specific devices created for purpose (usually named as clickers) and, more recently, most of these systems are based on the use of smartphones following the approach Bring Your Own Device (BYOD) [11] , [27] , [37] , [38] due to the widespread use of mobile technologies; and the evidence suggests that these technologies can be used indistinctly and obtain the same results [39] , [40] . The influence of CRSs can be compared to use any of these devices (mobile phones or clickers), although mobile devices may present a smaller number of missing responses. The main advantage of BYOD approach is that institutions do not have to invest in devices and thus, the cost is minimal [27] (although it requires a reliable Wi-Fi network infrastructure [38] since otherwise, response times could be slow or very slow, even the connection might fail [11] ).
Newland and Black [11] , Voith et al. [12] , Stowell [39] also mentioned that mobile devices may cause distractions as they may be used to perform multiple tasks. Clickers, on the other hand, can be only used for a single purpose. The work of Sutherlin et al. [41] , which presents four CRS-based experiences in science (biology and chemistry), revealed that after using CRS there was one of the experiences in which students' will of using a CRS decreased.
These systems have been used with a teaching innovation focus mainly in higher education [42] , although some experiences have also been carried out at high school or middle school [42] , [43] . In all cases, its use shows better results in formative assessment than in summative assessment [43] and when the students engage in peer instruction [42] . With formative assessment, in particular, teachers can use MCQ to assess, in real-time, students' understanding and thus to determine the direction of the lecture or to explain misconceptions. But in general, CRSs have been used for different kinds of teaching activities in education [3] , [7] , [26] , [44] , [45] .
One well know methodology in teaching is peer instruction, introduced by Mazur [46], Lasry et al. [47] as a way to make lectures more interactive. To do this, students are engaged in discussions about the lecture, and thus learning outcomes are improved [14] , [31] . Peer instruction has also been used to check individual gains of online learning [44] . Lukoff et al. [7] developed the Learning Catalytics system (also a CRS) that besides being used to pose conceptually-based questions following the approach of peer instruction, the system allows reviewing questions after the class and, for teachers to obtain statistics on the students' performance. The work of Blasco-Arcas et al. [48] also combines peer instruction with CRS, and it indicates the importance of the interaction between teachers and students using CRS methodologies for reinforcing students understanding of the correctness of the questions by means of discussion exercises. Hubbard and Couch [10] commented that the combination of CRS and peer instruction produces positive results on students' performance. Indeed, they show that there is a positive relationship between the frequency of use of clickers and student's exam performance.
The use of CRSs has been also studied with collaborative learning where questions are answered by groups of students [35] , [48] . Other authors use CRSs in blended courses as an interactive classroom environment where they assess which students have learned through the online system, review critical material and, finally, provide formative feedback [44] .
The main pedagogical benefits that a CRS provides can be found in the areas of interactivity, academic performance, and engagement [11] , [15] . Besides the benefits, some challenges have been identified: wasted time, academic inefficiency (due to blind guessing) and practical drawbacks (related to equipment) [11] , [15] .
In general, the studies evaluating different CRS are considered to be positive by students [11] , [12] , [29] , [31] . Indeed, students perceive that using clickers in the classroom helps them to understand the concepts and the learning material and, thus, it improves their learning process [3] , [10] , [48] . Sutherlin et al. [41] mentioned that students seem to enjoy the use of CRS in lectures and feel more positive about their learning. Particularly, students enjoy and consider the process fun when gamification is included as it happens in Kahoot! [32] , [34] , [49] . There are a number of research works showing that students are more engaged when these systems are used in lectures than when they are not [14] , [26] , [31] , [45] , showing more attendance [3] , [19] , and an enhanced participation and interactivity in the classroom [26] , [35] as well as they are more encouraged to engage in discussion [26] . It is also demonstrated that the use of these systems may enhance rote learning [19] , the student's perceived academic control, self-efficacy and perceived learning [36] .
With respect to the learning performance, in general, it is evidenced in several experiences that combined CRS-based and active methodologies can improve student performance [2] , [28] , [48] and that CRS can be used as successful active learning tool being a predictor for student learning outcomes [12] , and that combined with other active learning methodologies such as peer instruction has a positive influence on students performance [10] , there are some discussions on this issue. As stated by Newland and Black [11] , evidence on this issue is mixed. On the one hand, Sutherlin et al. [41] point out that although the use of CRSs foster students' engagement and motivation, it is not a predictor of students' achievements. Similar results are presented by Fergusson et al. [23] , who point out that although students' confidence and enjoyment are improved, in the long term, this is not necessarily translated into a difference in terms of learning gains between students using CRS and students who do not use it. Although it is also important to point out that these results are based on a single lecture intervention. On the other hand, Caldwell [3] findings show that students' performance is either benign or positive depending on the methodology and Kortemeyer [50] indicates that CRSs data are a moderate predictor of examination performance. Recently, Hubbard and Cou [10] have discovered that there is a generally positive effect, being significantly greater in high-performance students but in low-performance students has either little or no benefit. Castillo-Manzano et al. [51] conducted a meta-analysis and indicated that the effect of CRSs on marks appears to be restrained by particular characteristics such as educational level (university vs nonuniversity) or the category of the university disciplines.
According to Barth-Cohen et al. [42] the differences in these results with regard to learning performance may reside in the difficulty of performing this type of comparative studies. Shapiro et al. [19] found that the evaluation of CRS effects is complicated probably due to its strong interaction with the overall pedagogy involved in the teaching process. They point out that: ''incorporating activities that involve students in active inquiry and problem-solving, may be more helpful than simply offering clicker questions in class, even when the clicker questions are conceptual in nature''. Thus, according to this author, when a CRS is used, the important thing is not the technology used, but the pedagogy that teachers use to engage students in a significant way with the course material. In this line, Sutherlin et al. [41] indicated that teachers are key elements in the use of CRS and they may affect students' motivation in learning. Salemi [45] mentions that the kind of questions that one may find on a CRS are of the type ''Are you with me?'', which helps to get insight into the situation of the audience with respect to the understanding of the concepts.
Finally, a key issue regarding our research is when to use CRS. In many cases, CRS's questions are asked after completing each section of the lecture or after an important point is laid: [29] , [35] . This allows the teacher to know whether students have understood the presented material. Fernández-Alemán [28] mentioned that they take CRS review tests in fixed intervals of time regardless of the progress of the topic, whereas Salemi [45] used a CRS at the beginning of a lecture (as a pre-test), to know if students' conceptions, and the interest of students about certain problems and questions before introducing the subject matter. Thus, students' attention can be grabbed. Indeed, Newland and Black [11] consider that a pre-test is used should be used at the beginning of each unit.
Considering the frequency of using CRSs, in some experiences, they are used several times in the classroom such as in Kortemeyer [50] and Middleditch and Moindrot [31] . Some are only used once in each lecture, as mentioned for Salemi [45] . Newland and Black [11] found in a study on political science instructors that, in general, they are not using clickers for pretesting or post-testing. They recommend its use in each period class after covering each new concept.
The above-mentioned works show that the use of CRS systems in education has been deeply studied. We have shown that they are useful instructional tools that are being used successfully in different domains. We have commented that experiences developed already, are based on the use of CRSs during the lecture, once lecturers have made some advances in the explanation. However, to the best of our knowledge, there is a lack of scientific literature relative to studying the use of CRS at the start of the lecture with the aim of checking students' understanding of the main concepts of the previous lecture. This is unexpected as the fact that reviewing the previous concept using traditional methods (oral) has been seen to be a positive experience. We have also seen that there is a need a better understanding of its use and learning performance since the different findings reported are based on short term experiences where CRS has been used only a few weeks during a course or, at most, a single course (e.g. [2] , [23] , [42] , [52] ). With this rationale, we have proposed a CRS-based CRI methodology: C2RI, with the research goal of determining whether students prefer, at the beginning of the lecture, to review the main concepts of the previous lecture by using C2RI or they prefer the traditional CRI. We have to develop the study with CRS during three academic years to obtain a better understanding of its use.
Nowadays, the state of the art of these technologies is rather mature and there is a large variety of CRS solutions to cover our needs [24] , [53] . Although when we started our study, the number of smartphone-based solution available was more reduced. Among them, we can point out Kahoot! [54] and Socrative [55] . We can also mention other less known CRS such as Interlearning [21] . These solutions support multiple mobile operating systems, multiple types of questions, flexibility in the creation of quizzes, usability, and licensing of the tool.
Socrative and Interlearning are quite similar in regard to the different features previously mentioned. Despite allowing free use, some features of Socrative are not free of charges such as the use of different rooms or the creation of different folders for organizing the quizzes. Interlearning is completely free and offers better real-time reports of the answers provided by the students as well as it facilitates the creation of new quizzes based on previously created questions thanks to its questions' database.
Kahoot! is a game-based response system, which includes colorful graphics and audio to increase students' engagement [32] , [53] , [56] , [57] . However, from our point of view, we have found some shortcomings: First, when the questions are shown to students, the text of the possible options is only shown in the teacher's screen or onto the projection screen, and the students' mobile phones only show a rectangle with the color of options. This may be a problem when students are located far from the projection screen, quite common in higher education where classrooms are rather large for hosting often more than 80 students; second, the text of the questions and the options to choose are limited, which makes difficult for the teacher to include options with large text.
Neither Socrative nor Kahoot! maintains a database with the questions created in previous quizzes. Thus, if teachers need to reuse some questions, they will have to rewrite them again, which could be difficult for the teachers and a loss of time for them when the goal is to reduce their administrative workload [11] . For all these reasons, Interlearning has been selected to perform the study proposed here.
III. METHOD
This research was conducted during five academic years in the first quarter of each year with the purpose of evaluating students' opinions across the time of the methodologies tested. Namely, our study was developed from the 2013-2014 academic year to the 2017-2018 academic year.
After Institutional Review Board (IRB) approval, in each course, all the students were informed about the use of Interlearning and encuestas.um.es for our study. As explained in related work, Interlearning is a CRS. On the other hand, encuestas.um.es is an online tool for answering quizzes and surveys created for their use at the University of Murcia.
It is important to point out that the participation in the use of the CRS and in the surveys that we conducted during the study was voluntary and anonymous. Both in the use of Interlearning and in the survey made with either Interlearning or encuestas.um.es, the students access in an anonymous way. We do not even gather demographic information like gender or age through Interlearning or encuestas.um.es. In this section, we provide a description of the methodology which we followed for this purpose.
A. DESIGN OF THE STUDY
The study consisted of applying CRI and C2RI sequentially in equal periods of 2 years. As mentioned in the related work, most experiences were based on the use of a CRS during a short period of time and, at most, only in one academic year. Because of this, we decided to develop a longer experience, i.e., applying both CRI and CR2I for two periods of two years. Although the study was designed to last for 4 years, the effect of using C2RI against CRI was possible to be captured even in single years.
For the duration of the study, the assessment each year was made by means of 3 multiple-choice tests (one test for each block of theoretical content) and the marks were calculated as the weighted average of these tests.
After completing the study as designed, an extra year was included in the experience to evaluate the effect of the examination method on the marks and the students' perception of the CR2I. This was a change from multiple tests to one final exam (of the same difficulty as most questions were highly similar).
As explained in Section II, Interlearning has the features that were required to perform this study, one of them being the anonymity what makes students feel free to answer their real opinion. The lecturer version of Interlearning shows in real-time, using a histogram, the percentage of questions that students had answered correctly and, for each multiple-choice question, the percentage of students who chose for each option. Thus, we had a feeling of what concepts were still not understood and by how many, and what concepts had been understood and it was not worth covering again. At the same time, students saw the different options that had been chosen for each question and we used it to discuss them if needed.
For the study at hand, we developed the following C2RI methodology: At the beginning of each lecture, normally for no longer than ten minutes, students were asked with a quiz about the main concepts explained in the previous lectures using the Interlearning tool.
To make sure that the methodology is well defined, we established thresholds a priori that would determine the teacher's actions after receiving the answers of the students. Thus, with the results obtained from the questions, we review each question's answer.
If for a question the percentage of answers that are correct among the students was above 80%, it was understood that the majority of the students understood adequately the concepts associated to the question and we only acknowledge the right option.
If the percentage was between 80% and 60%, we use the CRI and asked the students about each incorrect option and why they are not correct. With this, students' participation and engagement were encouraged. Next, based on their answers, we briefly explained the right answer.
If the percentage was below 60%, we ask the students, for the reasons why they think it is correct or not (promoting again discussion), and then, we explained the concepts associated to the questions, and, finally, the lecturer, according to this new explanation, provide a justification for the right option.
We decided to provide immediate feedback since it provides better learning results, in line with the study of Lantz and Stawiski [52] . Additionally, any question that is below 60% will also be included in the quiz of the next lecture to check whether they finally understood the associated concepts to the question or not. Figure 1 shows a diagrammatic view of the C2RI framework created for this research. Following the indications of Stowell [39] , our work is based on the use of mobile phones by students for answering the quizzes instead of using clickers to minimize cost. We also allowed the students the use of or their laptops or tablets. Everyone was capable of participating without problems in the CRS experience. Considering Stowell [39] recommendations about network connectivity, we checked that the classroom had sufficient Wi-Fi access and Internet bandwidth for the quizzes prior to launch the study.
Usually, in each session, we included between 6 and 9 questions in each Interlearning questionnaire, the global average in the three years being 7 questions. The questions follow the format of multiple choice with 4 possible options. As analyzed by Hubbard and Couch [10] , there is no difference in performance depending on formulating the questions in multiple-choice format or in multiple-true-false format, so we selected the former.
In each one of these years, the experience of using the CRS was evaluated with a design for the purpose questionnaire. The questions of this questionnaire are shown in Appendix. The questions were defined to cover the following aspects:
• Usability of the CRS Interlearning.
• Utility of C2RI. • Students' engagement (self-perceived). • Students' motivation (self-perceived).
B. SURVEY
After a detailed study of the aspects that were considered necessary to evaluate our experience, a selection of 12 questions was designed for the questionnaire. Although the initial preparation suggested a larger number of questions, it was decided to reduce these to 12 simple questions to ensure that the students did not fill them with random answers as a result of a lack of interest due to tedious numerous questions. The questionnaire is shown in Appendix in its English version but the students filled the survey in Spanish.
As can be seen in Appendix, the survey does not contain questions related to gender, age, ethnicity, religion or socioeconomic status so that students feel that the information gathered is fully anonymous and in this way, we prevent some de-anonymization cases due to the scarce variability in the age or other demographics (see below more details on the participants).
This questionnaire has been answered via Interlearning for those students that attended the last lecture of the quarter). For those students that were not able to attend to the last lecture, we facilitated the survey in an online way through the tool encuestas.um.es. The online survey was available one week after the last lecture.
The questionnaire starts with 3 questions about the usability of the tool, that gives insight about potential improvements that can be done in the CRS Interlearning or if another CRS should be chosen as seen by the students. These 3 questions were (see the full description and possible answers in Appendix):
1) How have you made accessed to Interlearning mainly? (Q1). 2) Rate how easy it is the use of Interlearning (Q2).
3) Rate if you find useful the use of Interlearning (Q3). This is followed by 9 questions relative to the effect that C2RI has in their perceived performance relative to engagement, motivation and other aspects of the learning process. These are (see full description in Appendix):
1) Indicate what frequency you would see better to make use of Interlearning during the course (Q4). 2) Rate the degree to which Interlearning affects the improvement of your level of attention (Q5). 3) Do you consider that it is useful that the lecturer reminds the main concepts of the previous session before starting with the new content? (Q6). 4) Did you find useful to be reminded the main concepts of the previous session by Interlearning and check if you have understood them? (Q7). 5) What methodology do you prefer to remember key concepts from the previous session and to check if you have understood them? (Q8). 6) What would you prefer with respect to remembering and checking if you have understood the concepts taught in the previous session? (Q9). 7) Has the use of Interlearning motivated you to study the contents of the previous lecture? (Q10). 8) Would you repeat the use of Interlearning as a method to remember and verify the theoretical knowledge acquired? (Q11). 9) In what degree you consider appropriate that Interlearning would be used in more courses (Q12).
C. PARTICIPANTS
This study has been carried out with students enrolled at the degree of Advertising and Public Relationships of the University of Murcia (Spain). Particularly, it has been carried out in the first quarter of the course Technologies for the Production of Advertising Contents. This is a course which integrates concepts related to digital image (bitmaps, vectors, Bezier curves, resolution, color depth, color models, interpolation algorithms, compression, image formats, rasterization, vectorization), graphic design, and digital audio (audio properties, audio sampling, audio formats, Nyquist Shannon theorem, codecs, bitrates) and video (video properties, storage formats, aspect ratio, interleaving, video formats) [58] . The course is taught in the third year (i.e., students are, at least, two years in the university) and, in the first quarter, it has a workload of 35 hours of theoretical lectures, 12 hours of laboratories, 100 hours of homework and 3 hours of evaluations. The study was developed during the theoretical lectures following a plenary-style class. The language of instruction was Spanish and it was given by the same lecturer during the whole study. This lecturer had 10 years of higher education experience at the start of the study. In this course, the median age was 20 years (being SD = 2.6) and during the period of the study, on average, females are 61.62% of the cohort and males are 38.38%.
Since the University of Murcia offers wide Wi-Fi coverage in all the classrooms via Eduroam, in the study each student used their own 3G/4G smartphone using Wi-Fi for the different questionnaires presented in the lectures.
In the first year, the number of students that participated was 19, in the second year, the number of students reached 35 and, finally, the last year the number of students was 13. Therefore, the total number of students that participated in the three years' research study was 67 (n = 67). Although in the number of students during the different years there is no much difference, in the participation we have just seen that there is a difference in the participation in the study. This difference is due to the students' participation was voluntary.
The marks were available for the whole group what represents 70 for the first year, 65 for the second, 64 for the third, 59 for the fourth, and 49 for the fifth, totaling 307 students.
D. DATA
The long-term research performed and reported in this paper has led to a great deal of data that allowed us to make a thorough study of the effects that C2RI has on students results and on how this method is perceived by students (see Table 1 ).
In this regard, a large number of survey results were obtained during the C2RI experience, summing up 67 survey results. In addition to that, the marks of the group (independently) were recorded not only from the period in which the C2RI was implemented but also in the two previous years before the implementations (CRI).
The use of the Interlearning tool and the definition of the quizzes were designed to ensure the confidentiality of the participants. This was done by not asking personal identifiable nor requesting a log-in. The surveys were launched using Interlearning and encuestas.um.es. The data obtained from Interlearning and encuestas.um.es in conjunction with the marks obtained by the students on the exams form the records that were used for this study and that will be shown in the following sections.
All items of the questionnaire had a 4 levels Likert scale except for two categorical questions and two open questions. The Likert scale questions go from 1 (low end) to 4 (high end). We decided to use a four-level Likert scale removing the neutral choice to prevent the students inclining to group the evidence in the neutral category, which would imply a loss on the capacity of discrimination of the items according to [59] .
E. ANALYSIS
The data described in the previous section was analyzed using well recognized statistical methods. After a detailed examination of the data at hand, the data was introduced in CSV format in files corresponding to each one of the years for the results of the surveys and for the marks.
The package of GNU Octave Statistics was used to do the statistical tests necessary for the evaluation of the results. A power analysis was performed to evaluate the significance levels of each test with each given sample size. Also evaluation of normality was done to the datasets to verify that it was possible to perform an evaluation of differences of the means. For this, t-tests were carried out with different significance levels found in each case depending on the size and size of the effect that it was expected.
IV. RESULTS AND DISCUSSION
The results of this work have been divided into three parts: first, we evaluate independently the effect on the marks that the students obtained during the five years of study. Then, the results of the surveys are evaluated and, finally, we relate the results of the survey with the marks.
A. EVOLUTION OF THE MARKS UNDER THE DIFFERENT SETTINGS
The study presented here has been carried out using data from a period of 5 years on marks of the students in the assessment of the theoretical part of the course. This period of five years includes two years following a CRI methodology (we might consider it as the control group), and three years in which the C2RI was applied (we might consider it as the experimental group).
Firstly, we analysed the influence of the introduction of this new methodology on the students. For this purpose, we evaluated the results of the marks that were obtained from the students. The evaluation methods and the lecturer in charge of marking were the same during the years 13/14, 14/15, 15/16 and 16/17. Maintaining the lecturer, the evaluation method was different during the year 17/18, here the multi-exams approach was changed by a one final exam approach. The only change between the year 14/15 and the year 15/16 was the incorporation of the C2RI.
The histograms of the marks for years 13/14 to 16/17 ( Figure 2 ) have been seen to approximately follow a normal distribution. Also, the standard deviation has been seen to be very similar in the first four years (0.90, 0.85, 0.79, and 0.88). For this, a t-test has been performed to evaluate if the marks can be considered to be the same within the groups during C2RI and different between them. As the sample size is on average 61.4, we have considered a significance threshold of alpha = 0.05 to maintain the power of the test of around 80%.
The p-values resulting from the t-tests have been shown in Table 2 . The p-value of the test between year 13/14 and year 14/15 is 0.219, which is above the threshold established of 0.05. This makes us not reject the null hypothesis of these two years having the same means. This test is, therefore, not detecting a change between years in which no change was introduced for the study. This is a positive result for the study as it shows that the variability prior to the start of the implementation of the C2RI is rather small, which tells us that the marks were being stable. The average mark in this (before the study) period was 7.45 points.
The same test has been performed between the academic years 14/15 and 15/16. Any significant difference in the marks between these two years will have a high relevance for this study as 15/16 was the year where the C2RI was implemented for the students. As in the previous case, a significance level of alpha = 0.05 was taken for this test (similar sample size and power). The result of this test gave a p-value of 4.26e-8, which represents that the null hypothesis of the two having the same means can be rejected, implying that the means are significantly different. This shows that the introduction of the C2RI had a statistically significant effect on the sample. When observing the actual means, we see that there has been a decrease in the means of the marks from 7.45 to 6.60 points, so the students have had an average marks reduction of 0.85 points. This rather significant result will be put in contrast with the results of the survey to elaborate on the finding in the discussion, but it is anticipated as a relevant result.
To continue evaluating the impact that the introduction of the C2RI has had in the course, an evaluation between the marks in 15/16 and 16/17 was done. This test served us to evaluate if the effect of the C2RI was really such, and the second year with this new system was not significantly different to the first, or oppositely, the second year with C2RI was different from the previous and, therefore, the effect was not consistent. The result of this third evaluation, obtained with a t-test resulted in a p-value of 0.35. This value, significantly above 0.05, makes us not reject the null hypothesis of means being different between the two samples. This, therefore, reinforces the previously obtained conclusion of the change in mean being the result of implementing the C2RI instead of being the effect of other underlying effects.
Finally, the data form academic year 17/18 was used for testing. This year was also part of the C2RI test, however, although we maintained the same pedagogy, there was a drastic change in the evaluation that should be considered. This year was the first one in which there was only one final exam to evaluate the theoretical part of the course; before this, in years 13/14 -16/17 several exams were done during the course, to evaluate specific parts of the theory and the marks were averaged. Although we saw that the variance of the marks in this year was different and also that the normality might be compromised (see Figure 2 ), we performed a t-test between the year 16/17 and the year 17/18. This test gave a p-value of 6.32 e-4. Although this result may be interpreted with care due to the potential violation of the assumptions necessary for the test, one can see that the results of the last year can be substantially different (unsurprisingly after seeing the histograms in Figure 2 ). The mean of the marks went in this case from 6.46 to 5.79 (−0.7). So, it has been seen that having one single exam puts extra difficulty on the students which leads to lower marks.
B. SURVEY RESULTS
This study was designed in a way in which it would be possible to evaluate objective results represented by the marks and studied in the previous sub-section, and the perception of the students in a subjective way, but with a close sensing of their satisfaction in the three years of implementation of the C2RI and their preference about this system. This questionnaire is composed of a set of categorical questions (Q1, Q8, and Q9) and Likert-type scale questions (Q2-Q7 and Q10-Q12). All the questions and their possible answers are shown in Appendix. The questionnaire has mainly been answered in the classroom using Interlearning the last lecture of the quarter. For those students that were not able to assist in this lecture, we also create an online test with encuestas.um.es. Next, we present the results obtained in each group of questions.
1) CATEGORICAL QUESTIONS
Out of these 12 questions the three categorical, which gave us insight about the preferences in use of the C2RI using Interlearning and its comparison with CRI. These are the questions Q1, Q8, and Q9 as appeared in Appendix (maintaining the numbering of the survey).
The first categorical question (Q1) was relative to the devices that the students used to interact with Interlearning. They can mark more than one option if they used more than a device for answering the questions. The results of this categorical question together with the other two are shown in Table 3 . The result is clear in this regard; the students preferred to use the smartphone substantially more than the other means of interaction (Table 3 ). Very few students (two over 67) in the three years considered that the best option was not to do the CRI of any type.
Most of them considered that it was advantageous to use the CRI with Interlearning (C2RI) (Q8), and almost the same amount of votes was received for doing it once in each topic (around four or five weeks), what received 24 votes; doing several times per topic, what summed up 17 votes and doing it every lecture obtained 20 votes (Q4). It is, therefore, concluded that there is not an ''ideal'' frequency for the C2RI at the students' eyes and it is a parameter that may be better fixing under other factors (such as natural breaking points of the contents).
Going further on the use of the C2RI that was evaluated was the preference of the students in the methodology to be used to do the C2RI (Q8). As in the previous case, the results do not point to a clear favorite with this respect. The option with most scores is the one that indicates they consider equally useful C2RI and oral reminders -CRI -(with 29 votes). This together with the fact that CRI on its own had fewer scores that C2RI on its own (7 and 24 respectively) points us to the direction that Interlearning should be the one selected for performing C2RI.
Finally, it was of our concern the preference of the students with regards to the moment of the lecture in which the application of C2RI was more convenient (Q9). For this, the last categorical question was included. The options on were to do the C2RI: at the end of the lecture, at the beginning of the following lecture about the contents of the previous sessions, in either time, or not to do it at all. The votes on not to do it were rather few (1) and the votes supporting to do it on the next lecture were clearly the highest with 32 votes (see Table 3 ). It should be noted that the mode in which C2RI was applied in the three years of the study was this one.
2) LIKERT-TYPE SCALE QUESTIONS
In addition to the four categorical questions explained above, 9 questions were made in the format of a Likert-type scale answer (Q2-Q7, Q10-Q12). The questions can be seen in Appendix and they reflect several aspects of the use of C2RI.
As in the previous cases, the responses have been seen to be not significantly different between the three years of application of C2RI, the means of the answers have been shown in Figure 3 . The details of the results can be seen in Table 4 . The values and the accumulated values for 3 years can be seen in Tables 5 and 6 . As seen in Figure 3 , the results in the different years are rather consistent. The evaluation of the usability (Q2) and the usefulness (Q4) of the C2RI seem to be rather high, and most of the scores are above 3 on a scale from 1 to 4. It is worth mentioning how the answer to question 10 has been consistently scoring lower than 3, resulting in the lower score of all the tests. This question covers the aspect of how the C2RI has motivated students to study more. The answer seems to be in all cases below average what represents that the C2RI did not motivate the students to study the course on a day to day basis.
The result of question 11 shows that the students are rather satisfied with C2RI and that they would like to promote their use to other courses. This gives an indication of the overall satisfaction of them with the new method.
From the usability point of view, the results show that 86.7% of students considered that Interlearning is easy or very easy to use (Q2).
Also, they indicated that they would use it again (Q11 86.89%) even that they would use it in other courses (Q12, 86.66%).
On the one hand, answers indicated that 93.22% considered useful that the teacher reviewed the contents at the beginning of the lecture (Q6), which validates both CRI and C2RI.
According to the answers received, 62.71% of the students indicated that they perceive that the methodology based on the use of CRS Interlearning (C2RI) improves the level of attention substantially or very substantially (Q5).
As a justification of performing C2RI, we have found that the responses to Q7 where it was asked if it was useful to go over the contents of the previous lessons were rather positive.
According to the students, reviewing contents with C2RI at the beginning of the class has not motivated them to study, this has been the question with the lowest average in the results of the complete test (Q10). Finally, we have been able to see how the students would like to repeat the use of Interlearning with 60.7% of participants scoring their desire of repeating the use of Interlearning very high.
3) OPEN QUESTIONS
Regarding question 13, we can indicate that we did not receive comments. As for question 14, we received some comments suggesting the improvement of the design of the tool. We think we hardly received feedback in these questions because they were optional and there were no problems related to connectivity or the use of the application.
C. DISCUSSION
In higher education, students' participation, involvement, and engagement is a key issue regarding the achievement of learning outcomes. For lecturers to support the learning process they need to obtain feedback from their students which can be challenging in large classes. CRSs have become a useful tool for this purpose because they allow teachers to obtain quick feedback in an easy way. In our study, we used a CRS for a different purpose than those contemplated to date in the literature. We used it for applying the new method C2RI. Next, we discuss the different results obtained regarding the goals we established for our study and that were presented in the introduction of the paper.
Our first goal was to provide empirical data on whether CRI methodology is considered interesting for the students. Our data confirm, through Q6 in the survey, that this methodology is useful. Indeed, 93.94% of students confirm it (we can see this value in Table 5 , in the last column, which is the sum of the High and Very High values. The rest of the percentages mentioned in the rest of this section follows the same approach. We have not included the low value since we want to analyze the percentages where students consider there is a real improvement or satisfaction). The accumulated mean value is 3.44 (over 4) with a standard deviation of 0.61 (see Table 6 ). Furthermore, from the 67 students that participated, no student indicated that they considered it useless and only 4 students indicated that it had a little usefulness (see Table 4 ). This result is also consistent with the results obtained in two questions: Q8 and Q9. On the one hand, with Q8, where no student indicated that they would prefer not reviewing previous concepts and starting the new concepts when we asked whether they prefer CRI o C2RI. On the other hand, with Q9, where only 1 student indicated that they would prefer to start with the new content instead of reviewing previous content when we asked about the periodicity CRI/C2RI should be made with. Therefore, our findings acknowledge useful the common practice used by lecturers which is CRI [1] and that they used it because of their intuition and expertise consider that it is useful. With this study, we have data that provide support to this idea. Although results are quite clear, we consider that similar experiences should be performed in other courses and in other degrees using different pedagogies to check if in other conditions the results are similar.
Our second goal was to know whether the students consider useful and easy that teachers perform CRI using a CRS (C2RI), in our case Interlearning. Similarly to the previous result, the students like C2RI with Interlearning (Q7). Indeed, 89.56% liked it, being the accumulated mean 3.44 and the standard deviation 0.71 (see Tables 5 and 6 ). This result is consistent with another question we made where we asked them whether they consider useful the use of Interlearning (Q3). We see that they indicate that they consider it useful with a coverage of 89.55%, being the accumulated mean 3.18 and the standard deviation 0.60 (see Tables 5 and 6 ). Thus, we can see that the results of both questions are consistent and show they perceive C2RI as useful.
If we compare this C2RI result with the previous one for CRI, we might think that CRI could be preferred to C2RI (there is a 3.88% in favour of CRI). This could be due to different issues such as the tool which has been used, how the system works, the type of questions, the interaction with the lecturer, etc. Considering that results obtained for CRI and C2RI might not be conclusive in determining the preference of one method over another when we designed the survey, we included a question so that the students could express their opinion about their preference (Q8). This is the following goal we consider for our study.
Furthermore, students confirm that they would repeat the use of C2RI for this course (Q11), considering that this was done during the total length of the course; unlike other experiences that were only used in a reduced number of sessions as in [29] , [36] , [38] , or in a short period of time, e.g., for specific activities as in Barth-Cohen et al. [42] , or for testing such as in [29] , [38] . Therefore, we can conclude that students considered that C2RI is useful for the total length of the course. Its use in other courses has been evaluated with also high scores (Q12), namely, with an 86.57%, being the accumulated mean 3.13 and the standard deviation 0.96 (see Tables 5 and 6 ).
Our results confirm that Interlearning is seen as a tool easy to use (Q2). This is an expected result as, in general, CRSs are considered easy to be used as it has been reported in the past [29] , [35] and, in particular, previous evaluation of the system made by Canovas Reverte et al. [21] also evidenced this issue. We also expected this result because Interlearning is based on the use of students' own mobile devices (mainly smartphones but also some of them used their laptop) and the high quality of the Wi-Fi connection in all the classrooms, a requirement mentioned by Oliveira et al. [38] . During the development of this study, students did not report to the teacher any problem regarding the Wi-Fi connection or the use of the application. We suppose that if there had been any problem they would have expressed through Q13 and Q14. However, we did not receive any comment on problems. Therefore, as Interlearning is considered to be easy to use, we might consider that the results we have obtained with it could also be obtained with another CRS tool.
Our third goal was to know students' preference on CRI and C2RI to know if they prefer CRI over C2RI, C2RI over CRI or if they do not have any preference about the methodology used for reviewing the previous contents. For this purpose, Q8 was included in the survey. The option that the students chose the most, was the one stating that both methodologies are equally useful with a 46.27% but, if we analyze the results of the users that indicated a preference of C2RI over CRI, we can see that C2RI obtains higher scores (41.79% of C2RI over 11.94% of CRI). The students that prefer CRI could be high-performance students since, as commented in [3] , they are the students that participate most when oral questions are raised. On the other hand, there are students that are less confident, can be shy or fear embarrassment in large-scale lectures [5] , [6] , which could be the students that preferred C2RI over CRI. Therefore, with the implementation of a C2RI, we would be satisfying a higher number of students.
As part of our objectives (namely, our fourth goal), we decided to assess, through Q5, whether students consider that the C2RI improves their level of attention. The results obtained show slightly higher scores (64.18%) indicating that they consider that C2RI improves their level of attention. This is in accordance with the findings obtained by Siau et al. [5] , Blasco-Arcas et al. [48] , Shapiro et al. [19] and reported in different works of the literature [11] , [12] , [34] , that mention that this technology and, particularly, the interactivity of CRSs make students more engaged, and more attentive and with a higher involvement in the class.
Our fifth goal was to determine whether this activity motivates them to study the contents of the previous lectures, since they are aware that at the beginning of the next class this review will be done. When we designed our experience, we decided to study this issue since several authors such as Siau et al. [5] , [27] , [48] had presented works that show that CRSs can motivate in the learning of the course materials. These works made us consider that the use of an Interlearning-based CRI could increase the motivation for studying contents of the previous lectures since they knew that at the beginning of the lecture, they would do the C2RI and these questions could allow them to realize whether they had understood the previous contents or not. Our results (Q10) indicate that C2RI has a very reduced influence to make students study contents previous to the lecture according to them. Therefore, in this issue, our work derives different results from previous works mentioned or more recent works such as [34] . Another important factor to bear in mind about the students' motivation is the content of the theoretical content taught. In our course, the contents are rather technical and most students from this degree are not keen on technical materials as those of this course. In our study, we did not change the content to not interfere in the performance analysis of this study. For this reason, it is expected that when C2RI is applied to courses that are more popular for students, the values of motivation will increase. This goes in accordance with what we saw in Q12 relative to their desire to use C2RI in other courses. They indicate that they would use it again (in Q11 with 86.89%) and that they would use it in other courses (in Q12 with 86.66%). In this scenario, the introduction of gamification in clickers (e.g., using Kahoot! instead of Interlearning) could be considered since, although its use in the whole course produces a wear off effect [53] , recent works are showing good results as for motivation [34] , [56] .
Finally, our last goal was to examine whether C2RI would have a positive influence on students' performance. With the introduction of C2RI, we expected that students' performance would result in an improvement in exam scores. However, as shown through histograms of marks depicted in Figure 2 and the correlation presented in Table 2 , the results indicate that students' performance did not improve in our experience; on the contrary, it decreased. There are a number of studies that show that the use of CRSs has a positive influence on the students' performance [2] , [10] , [52] . However, as explained by [51] there are several works that reveal that it is not clear that the incorporation of CRSs results on an improvement in learner academic performance and, as Shapiro et al. [19] points out, there are activities such as active inquiry or problem-solving that could be more helpful than CRSs questions. Hubbard and Couch [10] also highlight that higher-performing students obtain disproportionate results compared to lower-performing students and that the later show little-to-no benefit. We agree with these authors that is required a better understanding of how students are incorporating CRS questions to their study.
An important issue that also has influence in the performance is the instructional design [36] . Indeed, in the 2017-2018 academic year, despite the fact that we were using C2RI, a small change in the assessment had a larger negative effect and exam scores were lower as for the previous course. Even without this change, we observed that the first time we introduced C2RI, exam scores were lower than without C2RI. From our point of view, a possible explanation to these results could be students' pre-conception that questions used in Interlearning would be later used as questions in the exam (when in fact, the questions in C2RI were easier than in the exam since in C2RI we only ask about basic issues on the previous session). Or, in general, a relaxation of the students after detecting that they can answer the relatively easy questions of C2RI correctly. This is an issue that we consider should be covered in future work and we can explain better to the students the purpose of the method. Another factor that may have some influence is explained by Hubbard and Couch [10] . In their work, they mention that when there are slightly different exam questions to those that were shown in CRS questions, it seems that students may rely more on the memorized answer than in their conceptual understanding. Furthermore, in light of the results of Voith et al. [12] where they found that students who have made higher participation in the CRS questions had higher results in tests we can also point out that our results on performance are limited due to the participation in our C2RI experience is voluntary and anonymous. Although this result is different from Sutherlin et al. [41] who did not find a significant relationship. Then, due to the lack of student's identification, we do not have valuable information such as the number of clickers that each student made, if the student was in the lecture but he/she did not participate in the CRS questions or if they did not attend the lectures (Lukkarinen et al. [60] prove that there is a relationship between students' attendance and their performance). Thus, we cannot isolate the results of the students who participated in the study from those that did not participate or not attend the lectures. An identified participation of the students can produce more controlled results but we might have the risk of lower participation. This issue will be considered for future work.
Finally, we can point out that it has been interesting to see also as it is shown in Table 6 , how the students give, in general, more positive answers to the questionnaire as the years were passing. Although the reason for this is unknown and more research will need to be conducted, one reason could be that the lecturer is more prepared for the questions that the students will fail, and therefore, the way in which they reinforce these concepts could be improved over the years.
V. CONCLUSION
To date, CRI has been used by many lecturers in their classes because their intuition and expertise made them see it as a useful teaching method. However, there was no empirical data to support it. Our study, to the best of our knowledge, is the first one which proves that students find CRI useful. But our study was designed to go beyond this result and analyze CRI development through the use of a CRS, which has proven useful in a number of different scenarios, such as gathering students' opinions, for presenting problems or exercises, for formative/summative assessments, etc. Due to its success and its features, we decided to include it into CRI, which we have called C2RI, the application of which is, to the best of our knowledge, a first in higher education. To test this new method, we designed a study in which traditional CRI was replaced by C2RI.
After three years, during which we evaluated C2RI and compared it to CRI with the anonymous and voluntary participation of 67 students, our findings show that students find C2RI to be a useful and easy methodology for reviewing concepts covered in previous lectures. Furthermore, they show a preference for C2RI over CRI. After comparing C2RI to CRI, we attempted to obtain additional findings on the application of C2RI during this period by analyzing if the students' level of attention improved, if they felt motivated to study the contents of previous lectures, and if they performed better.
With respect to these issues, the results have been several and diverse. On the one hand, students consider that their level of attention has been improved slightly, which it is a result that could be expected due that, in general, previous works report that the use of CRS improves the level of attention. On the other hand, the results regarding motivation to study and better performance have not been positive. Thus, although students consider that it is useful to start the class by reviewing previous contents, and they know that the class will start with a quiz, they have not felt motivated to study. However, at the same time, they consider that they would repeat the C2RI experience and even they would extend it to other courses. Therefore, this is an issue that should be studied more into detail by extending the experience to other courses and degrees.
Similarly, the academic performance results were not positive. During our study, we identified a slight drop in the students' grades when incorporating C2RI. We believe that these results might be due to the students' overconfidence, since the questions used in C2RI are basic questions from the previous lecture. The exam, however, contains both basic and advanced questions. As reported in the literature, the improvement in learning performance with CRS is an issue that is difficult to asses, since it could vary depending on several aspects, such as pedagogy.
In this work, we have shown the use of the same pedagogy and two different assessment methods. The results show that the assessment of these technical materials with a single exam implies extra difficulty. This could be related to motivation because, instead of studying during the course, they might decide to study when the exam is near, by which point they do not have enough time to review the material or to assimilate its contents.
VI. FURTHER WORK
From the results obtained in our study, we consider that there are several future research issues that should be addressed. First, we should analyze the effect of changing the number of times that the C2RI method is used and if there are changes regarding attention or motivation for the study. We should also continue using the method but gathering more data to know the influence of the C2RI method in relation to students' performance. Furthermore, we consider interesting the evaluation of the same methodology using C2RI with two groups that are coursing different courses, even we could extend the experience to different majors, in that way it would be possible to evaluate if the contents or the type of students are determinant on the effectiveness of the C2RI. Finally, we can study the different changes that we could introduce to improve the motivation for the study (e.g. gamification) and that C2RI results are better.
APPENDIX
In this Appendix, in the Table 7 , we show the different questions we asked to the students with the possible answers. 
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